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SUMMARY
A 16-year old girl presented with rapid onset of muscu-
lar weakness and a history of severe dysphagia, dys-
phonia and significant wasting. On examination, she 
was dystrophic (BMI 15.7) and had signs of myopathy. 
Laboratory findings confirmed myopathy (CPK 106.4 
µkat/L (6384 IU/L), AST 2.86 µkat/L (171.6 IU/L), 
myoglobin 1582 µg/L). There was profound hypo-
kalaemia (S-K 1.8 mmol/L) suggesting hypokalaemic 
paralysis. Diagnosis of distal renal tubular acidosis 
(dRTA) was based on combination of hyperchloremic
metabolic acidosis, severe hypokalaemia, high urinary 
pH and positive value of urinary anion gap. There was 
evidence of other signs of renal tubular impairment 
(urinary beta-2-microglobulin 213 mg/L, glomerulo-
tubular proteinuria 1.01g/24h). Autoimmune tests 
(rheumatoid factor, antinuclear antibodies, autoanti-
bodies to Ro/SSA and La/SSB) together with symp-
toms of xerostomia with swallowing difficulties and 
atrophic glossitis suggested primary Sjogren´s syn-
drome (SS) as the underlying cause of dRTA. The re-
nal biopsy confirmed chronic tubulo-interstitial nephri-
tis compatible with this diagnosis. Full recovery of 
muscle weakness and hypokalaemia and acidosis fol-
lowed after potassium and alkali replacement therapy. 
Corticosteroids were administered with subsequent 
addition of cyclosporine A because of disease activity. 
In conclusion, primary SS is a rare diagnosis in child-
hood and adolescence and should be considered in pa-
tients presenting with hypokalaemic paralysis, as this 
might be due to dRTA, even in the absence of apparent 
sicca syndrome.
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INTRODUCTION
Potassium (K+) is predominantly an intracellular ka-
tion; only 2% of total body K+ is located in extracellu-
lar space. The serum potassium level (S-K+) provides 

useful information on total body K+ content. Hypo-
kalemia indicates potassium depletion (renal wasting, 
gastrointestinal losses, decreased intake), but it may 
also reflect the transfer of extracellular K+ into cells 
(insulin administration, familial periodic paralysis, 
hypokalemic thyrotoxic periodic paralysis, acute alka-
losis). Severe hypokalemia (S-K+ < 3.0 mmol/L) may 
produce muscular weakness with paralysis andrespira-
tory failure.1,2 The hypokalaemic paralysis represents a 
heterogenous group of disorders with a final pathway 
presenting as acute weakness.  The approach to the 
patient with hypokalemic paralysis includes a vigorous 
search for underlying etiology and potassium replace-
ment therapy. 

CASE REPORT
A 16-year old girl presented with rapid onset of muscu-
lar weakness within the last 2 days, one-week history 
of dysphagia and dysphonia, and significant wasting (-
20% body weight) in the past 12 months.  On physical 
examination, she was dystrophic, with body height of 
169 cm (+0.5 SD), body weight 45 kg (-1.6 SD), and 
body mass index (BMI) 15.7 (-2.1 SD), respectively. 
She had signs of severe myopathy, especially mani-
fested by inability to walk unassisted, together with 
pallor, dry skin and atrophic glossitis (Figure 1). 

The patient had accelerated erythrocyte sedimentation 
rate (ESR) 60/92 and high C-reactive protein, (C-RP 37 
mg/L; normal value <5mg/L). Laboratory results con-
firmed myopathy with high serum creatine kinase (S-
CK) activity of 40.7 and 106.4 μkat/L, respectively 
(normal value < 2.85μkat/L), (i.e. 2442 and 6484 
IU/L), respectively (normal value < 2.85μkat/L, i.e. 
171 IU/L), high serum aspartate-amino transferase ac-
tivity (S-AST) 2.86 μkat/L (normal <0.66 μkat/L,i.e. 
40 IU/L), and serum myoglobin 1582 μg/L (normal 
<80 μg/L). There was profound hypokalaemia (S-K+

1.8 mmol/l; normal range 3.5-5.1 mmol/L) suggesting 
hypokalemic paralysis. 
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Urinary potassium and calcium excretion was in-
creased (above 3.0 and 0.1 mmol/kg/24 hours, respec-
tively). Other laboratory abnormalities included hyper-
chloremia (S-Cl- 120 mmol/L; normal 97-108 
mmol/L), metabolic acidosis with plasma pH 7.315 
(normal 7.35-7.45); base excess (BE) -10 ; plasma bi-
carbonate (HCO3-) 14.7 mmol/L, (normal 21-28 
mmol/L), high urinary pH of 7.5 (normal  5.5),  and a 
positive urinary anion gap [(U-Na 38 mmol/L + U-K 
22 mmol/L) - Cl  39 mmol/L = + 21  ]. The value of 
transtubular gradient of potassium (TTKG) was calcu-
lated [(urine K/plasma K): (urine osmolality/plasma 
osmolality)] and exceeded 5.  

Figure 1 Atrophic glossitis: Before and after treatment

Atrophic glossitis : Before and after treatment

Plasma anion gap [Na+  -  (Cl- + HCO3-) ]  was normal 
(9.7mmol/L). The combination of hyperchloremic 
metabolic acidosis, severe hypokalaemia, hyperkali-
uria, normal plasma anion gap, high urinary pH, TTKG 
>5, and positive value of urinary anion gap suggested 
the diagnosis of renal potassium wasting due to distal 
renal tubular acidosis (dRTA).2,3 There was evidence of 
other signs of renal tubular impairment, such as high 
urinary beta-2-microglobulin 213 mg/L (normal 
37mg/L) and glomerulo-tubular proteinuria 
1.01g/24h, (normal 0.1g/24h). Renal biopsy was per-
formed and the histologic evaluation of obtained tissue 
sample confirmed chronic tubulo-interstitial nephritis 
compatible with the diagnosis of dRTA. The high value 
of ESR, together with hyperimmunoglobulinemia (IgG 
24.8g/L, normal 7.3-19.5 g/L), high circulating im-
munocomplexes (CIK) 106 U/L (normal range 0-50) 
and symptoms of xerostomia with swallowing difficul-
ties and atrophic glossitis suggested dRTA of an auto-
immune origin, most probably due to Sjogren´s syn-
drome.  The positive results of autoimmune tests, such 
as rheumatoid factor (RF), antinuclear antibodies 
(ANAs), antibodies to extractable nuclear antigens 
(ENA), including autoantibodies Ro/SSA and La/SSB, 

together with low values of sialometric measurements 
(7.5 ml/2x15 minutes) further confirmed primary 
Sjogren´s syndrome as the underlying cause of dRTA. 

Potassium replacement therapy (KCl administered in-
travenously and orally) and correction of metabolic 
acidosis (application of NaHCO3 and Shohl´s solution) 
was started immediately after admission, later followed 
by pulses of metylprednisolone 1000 mg/day for 3 days 
replaced afterwards by oral methylprednisolone 36 
mg/day. Cyclosporine A 3 mg/kg/day was also admin-
istered due to high disease activity. Full recovery of 
muscle weakness and normalisation of laboratory find-
ings of hypokalaemia and acidosis followed after po-
tassium and alkali replacement therapy within 14 days. 
Atrophic glossitis resolved after 20 days (Figure 1).
Currently, the patient is doing well on therapy with 
cyclosporine A 4 mg/kg/den, Medrol (methylpredniso-
lone) 4mg every other day, potassium chloride 2.5 
g/day, Shohl´s solution 9 ml twice daily.
  
DISCUSSION
Sjögren´s syndrome (SS) is a chronic systemic auto-
immune disease affecting predominantly the exocrine 
glands and usually presents as persistent dryeness of 
the mouth and eyes due to functional impairment of the 
salivary and lacrimal glands. This syndrome is named 
after the Swedish ophthalmologist who first described 
it over 70 years ago. The common histopathological 
feature of all organs affected is a potentially progres-
sive lymphocytic infiltration.4 Extraglandular involve-
ment in SS may include interstitial nephritis, isosthenu-
ria, renal tubular acidosis, polyarthritis or arthralgias, 
vulvovaginitis, interstitial pneumonitis, thyroiditis, 
central nervous system involvement, and an increased 
incidence of lymphoma.4-10

Primary SS may occur as an isolated disorder, but sec-
ondary SS in association with another autoimmune 
disease is more common.5 The aetio-pathogenesis of 
primary SS is probably a sequential, multistep process 
that leads to selective damage of the exocrine glands, 
with consequent target organ dysfunction. The 
aethiopathogenic model of primary SS is based on the 
existence of an altered immune system with abnormal 
autoimmune response against self antigens expressed 
by the epithelium of the exocrine glands. This process 
may be initiated by a specific combination of intrinsic 
and extrinsic factors.  These involve genetic back-
ground, including polymorphisms of cytokine genes, 
such as interleukin-10 (IL-10), tumor necrosis factor-
alpha (TNFα) and interleukin-4 receptor alpha chain 
(IL4R); altered immune recognition probably triggered 
by some exogenous agents, such as hepatitis C virus or 
herpes and retroviruses; acquired abnormal immune 
responses, in particular T-cell dysfunction and B-cell 
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hyperreactivity; altered apoptotic mechanisms; altered 
epithelial repair; and probably hormonal (oestrogen) 
and autonomic dysfunction.4

Clinical manifestations may consist of dryeness of the 
mouth and/or eyes; enlarged parotid glands, that are 
smooth, firm and tender; arthritis; desiccation of the 
skin and mucous membranes of nose, mouth, throat,  
bronchi, vulva and vagina; RTA;  hepatobiliary dis-
ease; fibrinous pericarditis, and sensory neuropathy. 
Patients present with anemia, high ESR and C-RP. Pa-
tients with SS typically produce a variety of autoanti-
bodies, such as RF, ANAs, and in particular autoanti-
bodies to the nuclear antigens (ribonucleoprotein parti-
cles) Ro/SSA and La/SSB4-8. The Schirmer test meas-
uring the quantity of tears secreted in 5 minutes in re-
sponse to irritation from a filter paper strip placed un-
der lower eyelid is also helpful in the diagnosis of SS, 
together with slit lamp examination of the eyes and 
salivary flow measurement. Primary SS is most preva-
lent in women in their fourth and fifth decades; the 
disease occurs nine times more often in women than in 
men, and very rarely occurs in children.4,5,7,8 A revised 
version of the European criteria proposed by the 
American-European Consensus Group (AECG) have 
been validated for adults and include 6 items: ocular 
symptoms, oral symptoms, evidence of keratoconjunc-
tivitis sicca, focal sialoadenitis by minor salivary gland 
biopsy, instrumental evidence of salivary gland in-
volvement, and presence of Ro/SSA or La/SSB autoan-
tibodies. The presence of 4 of the criteria, with the ex-
clusion of patients who have negative autoantibodies or 
minor salivary gland biopsy, was found to have a sensi-
tivity of 89.5% and specificity of 95.2%.5,6 The clinical 
presentation of primary SS in childhood and adoles-
cence may differ from the clinical presentation in 
adults, in spite of the fact that pathological and labora-
tory findings in children with SS are similar to those 
found in adults, with characteristic lymphocytic infil-
tration of exocrine glands and the presence of hyper-
gammaglobulinemia, high ESR, positive ANAs and 
Ro/SSA and La/SSB autoantibodies.5

Recurrent parotid swelling is the most common feature 
of paediatric SS and is much more frequent than sicca 
symptoms.5,8 Therefore, the AECG adult criteria for SS 
should not be applied to children as the sensitivity is 
unacceptably low5, and pediatric criteria have been 
already suggested.7 These differ from the AECG crite-
ria by inclusion of parotid enlargement or recurrent 
parotitis as additional oral symptoms, and recurrent 
conjunctivitis as an additional ocular symptom. They 
also include elevated amylase, dRTA, leukopenia, ele-
vated ESR, the presence of ANAs and RF, and hyper-
gammaglobulinemia as additional biochemical and 
serological criteria5,7,8 (Table 1). 

The applicability of paediatric criteria was confirmed 
by a multicentre survey, where signs and symptoms at 
disease onset were mainly recurrent parotid swelling 
(72.5%) followed by sicca symptoms. Abnormal labo-
ratory tests were found in the majority of cases.8  

Table 1: Diagnostic criteria for Sjogren´s syndrome in 
children and adolescents (Adapted from 5,7)

I. Clinical symptoms
1.Oral (dry mouth, recurrent parotitis or enlargement of 
parotid glands)
2. Ocular (recurrent conjunctivitis, keratoconjuncitivis 
sicca)
3. Other mucosal (recurrent vulvovaginitis)
4. Systemic (fever of unknown origin, noninflamma-
tory arthralgias, abdominal pain, hypokalaemic paraly-
sis)
II. Immunological abnormalities (presence of at least 
1 of: anti- SSA, anti-SSB, high titer ANF, RF)
III. Other laboratory abnormalities
1.Biochemical (elevated serum amylase)
2.Hematologic ( high ESR, leukopenia)
3. Immunologic (polyclonal hyperimmunoglobuline-
mia)
4. Nephrological (RTA)
5. Histological proof of lymphocytic infiltration of 
salivary glands or other organs
6. Objective documentation of ocular dryness ( Bengal 
red staining, Schirmer test)
7. Objective documentation of parotid gland ivolve-
ment(sialography)
IV. Exclusion of all other autoimmune disease

RTA is an under-recognized complication of SS, as it 
occurs in 27% of adult patients10, and in 8.6% children 
with SS8. RTA in SS may be proximal (pRTA) or distal 
(dRTA). dRTA is characterized by decreased proton 
excretion due to a proton pump defect or back diffusion 
of protons, while in pRTA the capacity of tubules to 
reabsorb bicarbonate is impaired. The clinical spectrum 
of RTA in SS may be silent to life-threatening in the 
acute phase but generally has a good long-term renal 
outcome.3,9,10 Hypokalaemia was observed in 11/12 
(92%) of paediatric patients with RTA due to SS9. 
However, the renal potassium wasting with hypo-
kalaemic paralysis is still considered as uncommon in 
SS10-19, and has been documented in several adult 
cases10-12,14,16,19,20, and very rarely in paediatric patients, 
as only 7 published cases exist.9,13,18 The treatment of 
patients with SS is directed toward the particular areas 
of the body that are involved, in particular moisturizing 
mouth and eyes, and therapy of complications, such as 
infection. 
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There is no specific cure for SS. The treatment of SS 
consists of corticotherapy (methylprednisolone pulses 
or oral prednisone) with eventual addition of cyc-
losporine A in cases of highly active disease. Remis-
sion of SS and RTA has been observed after pulse 
high-dose corticosteroid infusion therapy.9,10,21 Potas-
sium replacement therapy and alkalinisation is neces-
sary in patients with RTA and renal potassium wast-
ing10-20. Our patient fulfilled most of the paediatric cri-
teria for primary SS, however parotid gland enlarge-
ment was not apparent. Hypokalaemia was the primary 
cause of weakness, paralysis and myopathy. The hypo-
kalaemic paralysis revealing dRTA in paediatric SS 
should be considered a rare observation.  Potassium 
replacement therapy, alkalinisation and application of 
glucocorticoids with cyclosporine A resulted in re-
markable improvement, however a close follow-up is 
necessary. SS should be considered in the older child 
with otherwise unexplained RTA. Likewise, RTA 
should be excluded in children and adolescents with SS 
who develop weakness, fatigue or stunted growth. 
Early recognition would reduce long-term complica-
tions of RTA such as growth failure or rickets.9-11

In conclusion, primary SS is a rare diagnosis in child-
hood and adolescence, especially when predominantly 
manifested by hypokalaemia, but it should be consid-
ered in patients presenting with hypokalemic paralysis, 
as this might be due to renal involvement, even in the 
absence of apparent sicca syndrome.
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